SUMMARY Study of 80 consecutive patients undergoing elective diagnostic cardiac catheterisation showed that after the procedure 25 (31%) developed myoglobinaemia. This was attributed to complications of the catheterisation in two. The remaining 23 had received premedication by intramuscular injection. In patients without intramuscular injections myoglobinaemia did not occur after uncomplicated cardiac catheterisation.
SUMMARY Study of 80 consecutive patients undergoing elective diagnostic cardiac catheterisation showed that after the procedure 25 (31%) developed myoglobinaemia. This was attributed to complications of the catheterisation in two. The remaining 23 had received premedication by intramuscular injection. In patients without intramuscular injections myoglobinaemia did not occur after uncomplicated cardiac catheterisation.
The study did not support the proposition that cardiac catheterisation results in myocardial damage which can be detected by abnormalities of myoglobin but not by conventional indications of myocardial necrosis.
Cardiac catheterisation,' and in particular coronary arteriography,2 have a significant morbidity and mortality; myocardial infarction occurs in a small proportion of patients34 and angina pectoris in a further number.5 Urinary myoglobin has been measured after routine cardiac catheterisation using an indirect haemagglutination method;6 it was detected in 39 (27%) of 146 patients. 6 This was attributed to transient and perhaps reversible myocardial injury. All the 146 patients had received premedication by intramuscular injection.
Excretion of myoglobin in the urine was first described after extensive skeletal muscle injury.7 It has since been found to be a reliable indicator of myocardial infarction.89 Myoglobinaemia has been regarded as a similar indicator. '0 Abnormal amounts of myoglobin in the urine and the serum, however, do not specifically indicate cardiac necrosis, as myoglobin in skeletal muscle is immunologically indistinct from that in the myocardium.11 Skeletal muscle trauma causes both myoglobinuria and myoglobinaemia. 12 13 It is not clear whether intramuscular injections cause sufficient skeletal muscle trauma to raise the serum myoglobin. '4-'6 In a preliminary study of 35 3 December 1981 Patients and methods Eighty consecutive patients undergoing elective cardiac catheterisation were studied. The patients were randomised into two groups, so that half received premedication orally, and half by intramuscular injection. The premedicant drug was determined by the physician undertaking the catheterisation. Most patients received 10 mg diazepam (Valium). Some were given 50 mg pethidine and 25 mg promethazine (Phenergan). One received 25 mg pethidine, 6.25 mg chlorpromazine, and 6*25 mg promethazine. Premedication was given one hour before the catheterisation was started.
A venous blood sample was obtained before the administration of the premedication and one, four, eight, and 24 hours after it. Serum creatine kinase was measured in all samples, using an automated method. Serum myoglobin was measured in all samples by radioimmunoassay. Serum aspartate transaminase, lactic dehydrogenase, and blood urea were measured in the first and last samples.
Electrocardiograms were recorded before and after the catheterisation. The contrast medium used in all cases was Urografin 370 (meglumine diatrizoate and sodium diatrizoate). The volume of contrast used and the image intensification screening time required to complete the investigation were recorded.
Any complications that developed during or after the catheterisation were recorded.
DIAGNOSIS AND COMPLICATIONS
Twenty-seven patients underwent left and right heart catheterisation only, 10 right and left heart catheter-isation with coronary arteriography, 37 left ventriculography and coronary arteriography, and six left ventriculography only. Thirty-two patients were found to have coronary artery disease, 32 had acquired valvular heart disease, nine had congenital heart disease, two had hypertrophic obstructive cardiomyopathy, and in five no abnormality was detected.
Five patients developed angina pectoris during coronary arteriography, which was short lasting. One patient developed ventricular fibrillation during arteriography, from which he was rapidly resuscitated. Another patient developed acute obstruction of the left ventricular outflow tract eight hours after catheterisation, and ventricular fibrillation an hour later, from which she was resuscitated.
Results
Twenty-five (31%) of the 80 patients developed myoglobinaemia (>85 ng/100 ml) after cardiac catheterisation. Ten of these had coronary artery disease.
There was no significant association between myoglobinaemia and age, weight, screening time, volume of contrast medium injected, premedicant drug given, performance of a coronary arteriogram, or final diagnosis.
Twenty-three of the 25 patients who developed a raised serum myoglobin after the procedure had had premedication by intramuscular injection. This was very highly significant (p<0*001). The remaining two patients both orally premedicated had been resuscitated from ventricular fibrillation (Table) .
The serum myoglobin was normal in the 23 patients initially. It was raised in 14 (>85 ng/ml) one hour after premedication, before the start of the catheterisation. Four hours after premedication the serum myoglobin was raised in 19. It had returned to normal 24 hours after catheterisation in all.
The distribution of the mean serum myoglobin measurements in those who had received oral premedication is compared in the Figure with that in the patients given premedication by intramuscular injection.
Twenty-three (57.5%) of the 40 patients who -had received an intramuscular injection developed myoglobinaemia. None of the 38 patients who had oral premedication and an uncomplicated catheterisation developed myoglobinaemia. The serum creatine kinase was abnormal in 20 of the 23 patients who developed myoglobinaemia after intramuscular injection, and in both the patients resuscitated from ventricular fibrillation. It was normal in the remaining patients.
Discussion
Twenty-five (31%) of 80 patients developed a raised serum myoglobin after cardiac catheterisation. Two of these had ventricular fibrillation. The development of myoglobinaemia may have been related to resuscitation. The remaining 23 had had an intramuscular injection. None of the 38 patients who had oral premedication, and who had an uncomplicated catheterisation, developed myoglobinaemia. It was concluded that intramuscular injection of the premedication was the cause of myoglobinaemia in these patients.
No significant relation was seen between myoglobinaemia, the type of procedure undertaken, the screening time required, or the volume of contrast medium injected, all of which might indicate the "severity of the procedure". Nor was there a significant relation with the age, sex, or weight of the patient.
Increase in the serum creatine kinase after cardiac catheterisation was at first attributed to cardiac trauma.'718 The finding of an increase in serum creatine kinase, however, was not consistently reported,'9 and it became clear that the observed rise group.bmj.com on June 23, 2017 -Published by http://heart.bmj.com/ Downloaded from in serum creatine kinase after cardiac catheterisation, in the absence of complications, was the result of skeletal muscle trauma, resulting from intramuscular injection.20-23 Intramuscular injection can cause an increase in the serum creatine kinase.24 25 The enzyme rise also depends on the agent injected as injections of physiological saline do not increase the serum creatine kinase.26 27 The serum myoglobin appears to be similarly affected by intramuscular injection. Normal serum myoglobin levels have been reported after intramuscular injection of physiological saline.2829 Raised serum myoglobin levels have been found in patients receiving daily intramuscular penicillin. 30 There have been similarly variable reports about the serum myoglobin after cardiac catheterisation. Stone et al. 15 reported nine patients who had left ventriculography and coronary arteriography. The serum myoglobin was normal in all before the catheterisation, and in none did it rise outside the normal range in the 24 hours after catheterisation.
This study confirms the development of myoglobinaemia after elective cardiac catheterisation. It attributes the increase in serum myoglobin to the use of intramuscular injections of drugs as premedication, and refutes the proposition that abnormalities in myoglobin after cardiac catheterisation indicate myocardial necrosis.6
